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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a solar battery module of 
both side incident type in which light can be made incident from 
both front and rear surfaces for improving the power generating 
efficiency and achieving excellent design performance. 
SOLUTION: This is a solar battery module in which plural solar 
batteries 3 are sealed between a surface member 1 and a rear 
member 2. The solar battery 3 is constituted so that a power can be 1 
generated when lights are made incident from the both surface and 2 
rear sides, and the rear member 2 is made translucent. A terminal 
box 10 for outputting the power generated by the plural solar 
batteries 3 to the outside part is mounted to a position 
corresponding to the outer peripheral part of the plural solar 
batteries 3 on the back face side of the rear member 2. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



"LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] While being the solar cell module with which it comes to close two or more solar batteries between a 
surface member and a rear-face member, and being the solar battery which said solar battery can generate by the 
incidence of the light from front flesh-side both sides and said rear-face member's having translucency The solar 
cell module characterized by attaching in the location corresponding to the periphery section of two or more of said 
solar batteries by the side of the tooth back of said rear-face member the terminal box which outputs outside the 
power generated with said two or more solar batteries. 

[Claim 2] The solar cell module according to claim 1 characterized by being constituted so that it may arrive at the 
rear face of said solar battery, without the incident light from a rear-face side being interrupted by said terminal 
box. 

[Claim 3] The solar cell module according to claim 1 or 2 characterized by having two or more by-pass diodes which 
parallel connection of said terminal box was electrically carried out to the interior for said every solar-battery group, 
and were arranged in the shape of a straight line while said two or more solar batteries are divided into two or more 
solar-battery groups. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solar cell module of the double-sided incoming radiational type 
which made possible optical incidence from front flesh-side both sides, when a solar cell module is started, 
especially a surface member and a rear-face member have translucency. 
[0002] 

[Description of the Prior Art] The solar battery which can transform into the direct electrical and electric equipment 
the luminous energy which carries out incidence from the sun which is a clean inexhaustible energy source is 
expected as a new energy source replaced with fossil energy, such as petroleum and coal, and utilization is 
advanced. In using this solar battery as a actual energy source, the serial or the solar cell module which heightened 
the output by carrying out parallel connection is usually electrically used in the solar battery of two or more sheets. 
[0003] The conventional solar cell module is explained with reference to drawing 6 thru/or 9. Here, the sectional 
view of a B-B' line [ in / drawing 6 and / in drawing 7 / drawing 6 ] and drawing 8 are rear view, and omit and show 
the rear-face member mentioned later. [ a top view ] Moreover, drawing 9 is the enlarged drawing showing the 
internal structure of a terminal box. 

[0004] In these drawings, 1 is a surface member which consists of an ingredient which has translucency, such as 
glass and plastics, and 2 is a rear-face member. The member of the three-tiered structure which has the structure 
which usually sandwiched aluminum foil with the resin film as a rear-face member 2 is used. 

[0005] 3 — is a solar battery, for example, can use the solar battery which consists of a single crystal Si which has 
pn junction inside. Here, these solar- batteries 3 — is arranged in the shape of [ of 72 sheets and 8 train x9 line ] a 
matrix, and the series connection is electrically carried out at connection material 4 — which consists of metallic 
thin plates, such as copper sheet metal. And these solar-battery 3 — is closed between the surface member 1 and 
the rear-face member 2 with the sealing agent 5 which has translucency, such as EVA, and insulation, and the frame 
6 which consists of a metal which is [ aluminum ] easy to process it is attached in the perimeter. 
[0006] The power generated in solar-battery 3 — is pulled out to the terminal boxes 10 and 10 established in the 
tooth back of the rear-face member 2 by the power outgoing lines 1 1 and 1 1, and is outputted outside with a power 
cable (un-illustrating) from these terminal boxes 10 and 10. 

[0007] By the way, in the gestait which the series connection of two or more solar batteries is carried out 
[ gestalt ], and operates them in this way, when the incidence of the sunlight to some solar batteries is interrupted 
by the effect of the shadow of a building, snowfall, etc., the total generated voltage from other solar batteries 
generated normally is impressed to the solar battery of the up Norikazu section in the form of reverse voltage. And 
a solar battery will be destroyed if this reverse voltage exceeds pressure- proofing of a solar battery. Or the solar 
battery of the up Norikazu section generates heat, and nonconformity, like discoloration of EVA, foaming, or a solar 
battery can be broken arises. 

[0008] In order to solve such a problem, the solar battery was usually divided into the solar-battery group in every 
two or more sheets, it is in parallel with these solar-battery groups, and the by-pass diode is formed in hard flow. 
[0009] For example, in the solar cell module mentioned above, solar-battery of 72 sheets 3 — is divided into 4 sets 
of the solar-battery group in every 18 sheets, and parallel connection of the by-pass diode 21 is electrically carried 
out to these solar-battery groups with the wiring 12 for connection. This by-pass diode 21 is arranged in the 
terminal box 10, as usually shown in drawing 9 , and for this reason, the configuration of the terminal box 10 will 
become comparatively big. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, the solar battery which can be generated even if it uses the 
light which carried out incidence not only from a front-face side but from the rear-face side in recent years is 
developed. And when considering as a solar cell module using the solar battery of this double-sided incoming 
radiational type, the rear-face member conventionally constituted using the member of light impermeability nature is 
constituted from a member of the translucency of glass etc., and light is made into the structure in which incidence 
is possible through this rear-face member also to the rear-face side of a solar battery. 

[001 1] However, if it is in the solar cell module of ** et at. and this structure, the light which carries out incidence 
from a rear-face side is interrupted by the terminal boxes 10 and 10, the power outgoing lines 11 and 11, and wiring 
12 — for connection, and light does not carry out incidence to the rear-face side of some solar batteries. For this 
reason, the current value of some these solar batteries becomes only what is produced by the optical incidence 
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from a front-face side, and becomes low compared with other solar batteries. Since the series connection of the 
solar battery of two or more sheets is electrically carried out in the solar cell module, the output current of the 
whole module will become the low current value of the solar battery of the up Norikazu section in which light does 
not carry out incidence to a rear-face side, and the effectiveness of the optical incidence from a rear-face side will 
become small. 

[0012] Moreover, even if it is in the solar cell module not only using a thing but the conventional solar battery using 
the solar battery of the above double-sided incoming radiational types, a rear-face member is constituted from a 
member of translucency, and there is also a solar cell module which raised design nature as was made to penetrate 
a part of light which carried out incidence to a rear-face side. Even if it is in this solar cell module, the quantity of 
light of the terminal boxes 10 and 10, the power outgoing lines 1 1 and 11, or wiring 12 — for connection penetrated 
to a rear-face side cannot decrease to a sake, and original effectiveness cannot be done so to it. 
[0013] This invention aims at offering the solar cell module which solved this conventional technical problem, and 
whose generation efficiency improved in the solar cell module of the double-sided incoming radiational type which 
made possible optical incidence from front flesh-side both sides, and was excellent in design nature. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned conventional technical problem, this 
invention solar cell module While being the solar cell module with which it comes to close two or more solar 
batteries between a surface member and a rear-face member, and being the solar battery which said solar battery 
can generate by the incidence of the light from front flesh-side both sides and said rear-face member's having 
translucency It is characterized by attaching in the location corresponding to the periphery section of two or more 
of said solar batteries by the side of the tooth back of said rear-face member the terminal box which outputs 
outside the power generated with said two or more solar batteries. 

[0015] Moreover, it is characterized by being constituted so that it may arrive at the rear face of said solar battery, 
without the incident light from a rear-face side being interrupted by said terminal box. 

[0016] Furthermore, while said two or more solar batteries are divided into two or more solar-battery groups, it is 
characterized by having two or more by-pass diodes which parallel connection of said terminal box was electrically 
carried out to the interior for said every solar-battery group, and were arranged in the shape of a straight line. 
[0017] 

[Embodiment of the Invention] Below, the solar cell module concerning the gestalt of operation of this invention is 
explained with reference to drawin g 1 thru/or 4. 

[0018] Drawing 1 is the top view of the solar cell module concerning this operation gestalt, and it is the explanatory 
view in which the sectional view of an A-A' line [ in / in drawing 2 / drawing 1 ] and drawing 3 show rear view, and 
drawing 4 shows the structure of a terminal box. In addition, the same sign is given to the part which presents 
above-mentioned dra wing 6 thru/or the same function as 9 in these drawings. 

[0019] If it was in this operation gestalt, as a surface member 1, dimension 1300mmx875mm glass was used outside. 
Moreover, it is considering as the possible module structure of optical incidence from both sides, using the glass of 
the same dimension as a rear-face member 2. In addition, it is not necessary to restrict the rear-face member 2 to 
glass, and it can also use the plastic material of translucency etc. Thus, if it is when using the plastic material of 
translucency, in order to raise modular dampproofing, it is desirable to use an ingredient with low moisture vapor 
transmission, and it is desirable that moisture vapor transmission uses the ingredient below 20 g/m2 and day. 
Furthermore, it is more desirable that moisture vapor transmission uses the ingredient below 0.1 g/m2 and day. In 
addition, the value of this moisture vapor transmission is a value measured with the Mocon method specified by JIS 
Z 0208-73. 

[0020] 3 — was a solar battery, and if it was in this operation gestalt, it was taken as the solar battery of the 
double-sided incoming radiational type which can be generated by the optical incidence from front flesh-side both 
sides. 

[0021] Drawing 5 is the structure sectional view showing the structure of the solar battery of this double-sided 
incoming radiational type. In this drawing, 51 is the single crystal silicon substrate of n mold, and the laminating of 
the p type layer 53 which consists of an i type layer 52 which consists of intrinsic amorphous silicon with a 
thickness of about 100A, and p mold amorphous silicon with a thickness of about 100A is carried out on the front 
face. The front-face side collector 55 which consists of a metal formed on these p type layers 53 the shape of the 
front-face side translucency electrode 54 and Kushigata which consists of translucency electric conduction film of 
ITO, ZnO, and Sn02 grade is formed. 

[0022] Moreover, the laminating of the n type layer 57 which consists of an i type layer 56 which consists of 
intrinsic amorphous silicon with a thickness of about 100A, and n mold amorphous silicon with a thickness of about 
100A on the rear face of the single crystal silicon substrate 51 is carried out, and the rear-face side collector 59 
which consists of a metal formed the shape of the rear-face side translucency electrode 58 and Kushigata which 
consists of translucency electric conduction film of ITO, ZnO, and Sn02 grade on these n type layers 57 is formed. 
[0023] In order that according to the solar battery of this configuration incidence not only of a front-face side but 
the light which carries out incidence from a rear-face side may be carried out to the single crystal silicon substrate 
51 and it may generate an electron and an electron hole pair in this substrate 51, it can contribute to a generation 
of electrical energy. 

[0024] In addition, it may not restrict to the solar battery which combined the crystal system semiconductor 
material and the amorphous semiconductor ingredient with Mr. ** as a solar battery of a double-sided incoming 
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radiational type, and a crystal system semiconductor material or an amorphous semiconductor ingredient may be 
used independently. 

[0025] And if it is in this operation gestalt, it arranges to 12 pieces at a line writing direction (space up down), solar- 
battery 3 — is arranged in the shape of [ eight ] a matrix in the direction of a train (space longitudinal direction), 
and the series connection of each solar-battery 3 — is electrically carried out by the connection material 4 which 
consists of copper foil. 

[0026] The terminal box 10 is attached in the location corresponding to the periphery section of solar-battery 3 — 
arranged in the shape of [ by the side of the tooth back of the rear-face member 2 ] a matrix, and fixed means, 
such as a screw and a screw, are used for a frame part 6, it is fixed to it, and the power generated in solar-battery 
3 — is pulled out by the power outgoing lines 11 and 11 to the terminal box 10. 

[0027] Moreover, solar-battery of 96 above-mentioned sheets 3 — is divided into every two trains and 4 sets of 
solar-battery groups of every 24 sheets, respectively, and by-pass diode 21 — is connected to these solar- 
batteries group and the electric target by wiring 12 — for connection at juxtaposition. 

[0028] Under the present circumstances, it is good to make it between each wiring not connect too hastily, since 
outgoing lines 11 and 11 and wiring 12 — for connection will approach and will be arranged, for example, to prepare 
insulating films, such as a PET film, between each wiring in the neighborhood of the terminal box 10. 
[0029] Although these by-pass diode 21 — is arranged in the terminal box 10 as usual, if they is in this operation 
gestalt, they is arranging by-pass diode 21 — in the shape of a straight line, and makes the configuration of the 
terminal box 10 the elongated shape. Thus, it is a solar battery 3, without the light which can establish the terminal 
box 10 in the location corresponding to a periphery of solar-battery 3 — arranged in the shape of a matrix, and 
carries out incidence from a rear face by considering as an elongated shape being interrupted by the terminal box 
10. — Incidence can be carried out to a rear face. Moreover, since magnitude of the terminal box 10 can be made 
small with about 210mmx15mm if it is in the case of this operation gestalt, the manufacturing cost of the terminal 
box 10 can be made cheaper than before, and the manufacturing cost of a solar cell module can be reduced. 
[0030] Moreover, if it is in this operation gestalt solar-battery 3 — is arranged in the shape of [ of ****** ] a 
matrix, and he is trying to connect a by-pass diode 21 further for every (for them to be every two trains, if it is in 
this operation gestalt) even number train. 

[0031] For this reason, it can take out from the same solar-battery 3 — side, i.e., the endmost part of the line 
writing direction of a matrix, arranged in the shape of a matrix as wiring 12 — for connection of the power outgoing 
lines 11 and 11 and a by-pass diode was shown in drawing 1 and 3. Therefore, while being able to shorten the die 
length of each above-mentioned wiring 11 and 12 and being able to plan cost reduction by establishing the terminal 
box 10 in the location corresponding to the periphery section of the line writing direction of the side from which 
these wiring 11 and 12 is taken out, protection from light of the incident light from the rear face by these wiring can 
be reduced. In addition, it becomes unnecessary to take about each wiring 11 and 12 within a module, and the 
electric short circuit between the wiring 12 for connection and a solar battery 3 can be controlled. 
[0032] Since the terminal box is attached in the location corresponding to the periphery section of the solar battery 
by the side of the tooth back of a rear-face member as above according to this invention solar cell module and it 
arrives at the rear face of a solar battery, without the incident light from a rear-face side being interrupted by the 
terminal box, the incident light from a rear-face side can also make it contribute to a generation of electrical energy 
effectively. Moreover, since a solar cell module with short wiring to a terminal box can be offered small [ the 
configuration of a terminal box ], it excels also in design nature. 
[0033] 

[Effect of the Invention] As mentioned above, according to this invention, in the solar cell module of the double- 
sided incoming radiational type which made possible optical incidence from front flesh-side both sides, the solar cell 
module which whose generation efficiency improved and was excellent in design nature can be offered. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 
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[Drawing 1] It 
[Drawing 2 ] It 
[Drawing 3] It 
Drawing 4] It 



.Drawing 5] It 



[Drawing 6] It 
[Drawing 7] It 
[Drawing 8] It 
[Drawing 9] It 



s the top view of the solar cell module concerning this invention. 

s the sectional view of the A-A' line in draw ing 1 . 

s the rear view of the solar cell module concerning this invention. 

s an explanatory view for explaining the structure of the terminal box concerning this invention, 
s the structure sectional view of the solar battery of a double-sided incoming radiational type, 
s the top view of the conventional solar cell module, 
s the sectional view of the B-B' line in drawin g 6 . 
s the rear view of the conventional solar cell module. 

s an explanatory view for explaining the structure of the conventional terminal box. 



[Description of Notations] 

1 [ — Connection material, 5 / — A sealing agent, 6 / — A frame, 10 / — A terminal box, 11/ — A power 
outgoing line, 12 / — Wiring for connection, 21 / ... By-pass diode ] — A surface member, 2 — A rear-face 
member, 3 — A solar battery, 4 
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»-jvrt-c5i#iira2iB3&s<c<tto, mmm^m 1 2 <t 30 

[0 0 3 2 ] «±(D51D , *»W*»fl»ft^^*-Jl/{C* 
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ffiMfe 6 cd Alt *WMH=-# y^*Kjt6ft£C<!:fc<A 
[0 0 3 3 ] 

t^cD^)*] WicDA^tc, *^tcitiW, SHIP 

a-jwcfctvc, #s«^;Wllu */cSEttcD«n 
^*w*7ft^y *-ji/*««-rs cimi. 

[HfB0tt*ttl)Ml» 

[0 1 ] *^^0RS^«Hfe*y*-;v<O^Fffiia'C* 

So 

[02] m lt£*5#£A-A' ^CD»f®^-C^>S 0 

[03] *SWtc«-5*»«tife^e^*--^cDWffiHr* 
[04] #^JJ&C»£»?->F* ^X(D«JS*»qa-r-5/ c 
[05] WffiA*®Oi««*©«JtWrffiiar*S. 

[06] ^*<dA^*^v j ^.-;vcd^®0-c^)S o 

[07] 06tc^^sB-B* mommm-cfoz. 

[08] fi£*coAPim*^> J ^-;vcDllM0-c^>s o 

[09] st*©^?-^^ ? xom&*mm-? ztc&om 

0J0r$>s o 

1 2-afflswt 3 4-** 

l-tfi?ltfflL», 1 2-««^|B«, 21-aVA 

4 jr— F 
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